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rH (54) Title: ADHESIVE SHEET AND LAYERED PRODUCT 
< 

(57) Abstract: An adhesive sheet which comprises a base (A) comprising a wholly aromatic polyimide film having a glass transition 
^ temperature of 200°C or higher and a thermal-adhesion layer (C) comprising a wholly aromatic polyamide having a glass transition 
^ temperamre of 200 to 500°C and which has a specific peel strength or shearing peel strength; a layered product including the adhesive 
^ sheet; and a process for producing the layered product. Also provided is a method for obtaining a layered product including a desired 
2 treated layer, which comprises subjecting a layered product including the adhesive sheet to a treatment and then removing the sheet. 
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ajttffeSo s:(-0^b<ji5. 5S»/kg~6. QmA/kgxh^o 

O O (1) 

Ar ^«#^SiStt(^5«mS^-^A/t?^> iV^l, 4-:7a.ril/>'^-efeSo 
15 -e^^n^^^^fi/i^^.^cC^^^^i^^^'y^^ K. *fc{*±IB^ (1) T'S^^ 
tb^«^^{4:3 o~7 o^/v%*3j;OTtfl^ (2) xmt>^Mm}^mt7 o-- 
3 0^/v%;&='fejfe5*fi'a^W:^>^^y^ ^ K^s^lf e^HSo 
o o 

O O (2) 

20 j^^f:6]J;l±2 0OTO^«»-t?fe'5c 

JilB^ (l)f COAr M^#SJ;&^4©^m*t:^^■C'V^T^>J;V^l, 4-7^: 
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-1, 4-7ni=^l^>'S, 2-:=^fn-l, 4-73i:::il/>'K, 2-7? b^i/- 
1, 4-:73i::^W:/S^ 2, S-i^ti^na-l,- 4 2, 

4-73i:=:l/>'S^ 2. 5-t^:/n^-l, 4-73i^W>'^, 2, 

10 6— ;^-:/n^-l, 4-:73;riw:/£^ 2, ^vin-S-yn^-l, 4-ya2. 
^V-vi. 2, ^J^Pn-5-7/V;rci-l, 4-y:^:^uyM. 2, 5-v^;=^^ 
/l^-l, 4-ya:::iW>'S, 2, 6 — ^/V— 1 , 4 -7ni:=^ Tx:^^. 2, 5 
--:;^V^i>'P^^V'/V-l, 4-7a::^l^>'S^ 2, 5-t^7rc:ri;V-l, 4-:7 
ai:=^V-V^, 2, 5-v^:=^fn-l, 4-:7:iiC=:l/>'X, 2, 5 - v^7« b =3ri/- 

15 1, 4-ya:-=^Uy^^ 2, 3, 4-7rt:=:l/>'Ss 2, 

3, 5- MJ^/VrTn-l, 4-7ai:=.Wi/S^ 2. 3, 5 - b U p«f-/V-- 1 , 
4-7iii:=^V'>'S. 2, 3,- 5, 6— r h^iJ^nn- 1 , 4-'7^^l/>'S, 2, 
3, 5, 6— r b77>'V;*-n-l, 4 2, 3, 5, G-T'by 
4-y:n:=^U>m. 2, 3, 5, 6— 7^h77?5^^V-l, 4->'3: 

20 cr^l/^-^, 2, 3, 5, 6-xb7^^;V-l, 4 -:7 3i=: /^if;5S^lf 

btt^o ^o^'-C^i. 1, 4-:7airii/>'^«{e:$f^Lv\ ±fa^ (2) ^(D 
A r ^''^s j;t;?A r ^M^&ft<^*m«^'^A/T'V^■c^> J:v^ 

±ffl^ (1) A r 1 ^Xmm $ tLTV ^ 6 ^K^&f4(^*m» IH C ^5 O ^ 
25 M^-etSo #oT. Ar ^''dSiOJAr 1, 4— 7ai:=i VV^, 

2_^nt3-l, 4-7rnc:il/>-S, 2--7'n^-l, 4-y:^:=-Uym. 2- 
7?^;V-1, 4-7air::l/i/£, 2 1 , 4 -7rc:=.l/^^, 2-v'i^ 
n^^^fiX/l^-l, 4-7^1^1/:/^, 2-7m:=^yV-l, 4-y=^=^U>^^ 2 
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5 —i^^ ntt—l , 4—y:n:=.U>'^^ 2, 6— v^i^nn— 1, 4— :7ar-l/i/ 
S^ 2, S-v'T'n^-l, 4--7:^=^U>^, 2, 6— J^T'a^-l, 4-7 
3i:=:^>'K, 2, ^nn-S-T^P^-l, 4-7aic=:lx>'^, 2, ^J^na-S 
5 -7/^:tn-l, 4-7:i:^V^S. 2, 5 - 1 , 4 -7 jirH/^/^, 

2, 6-:^7^9^/V-l, 4-:7.3i::il/yS^ 2, 5 -v'v';^ n-^'SriX/V- 1 , 4 
-:7ji = 1^:/S, 2, 5-v':73z:=:/V- 1, 4--7ai=:W>'^, 2, 5-i^:=^h 

4-:7ai:=:I/>'^, 2, 5-v^7< h=^v'-l, 4-:7ai^l/i/^, 2, 

3, 5-hyi5^Dn-l, 4-7a::c=:V-i/S, 2, 3, 5- hy y/V:tn-l, 
10 4-7cc=iU>'£, 2, 3, 5- h!Jp«^;V-i, 4-:7:n:=:l/VS> 2, 3, 

5, 6 — 7^ h^iJ^nn- 1, 4 — ^a^^r^^^y^, 2, 3, 5, 6 -t" h 7 7/1/;^- 
n-1, 4-y=c=.Ul^m< 2, 3, 5, 6— r h^T'^ti^-l, A-ya:.c=.V 
l^^. 2, 3, 5, 6— r h7;^^/^-l, 2, 3, 5, 6 

-■7- h^mf^/l/- 1, 4_:7:3^- Ix^-^^ 1, 3-:7:3^r^l/>'^, S-^PP- 

15 1, ^-y:^:=.uym. 5-:7'n^-l, 3-7ai=.lx^^, 5-^^/1/- 1, 
3-7'a:=:l/i/Ss 5-^^/1^-1, 3-7ni:::^I/i/^^ 5 -i^^ n-^^drix/V- 
1, 3-'7a:^V'^S> 5-:7^::^/l/- 1, 3 -7ai=:- 1/>'S> 5_-}sn_i^ 
Z--7^:=-U>-^, 5-7< 3-7:t^l/>'S, 2, 

1, 3-7JlC=^l/yS^ 2, 5-v^:7'n^-l, .3-:7airil^>'S^ 2, S-i^ 

20 3-y:^=^u:y^^ 2, n n- 5 1 , 3-73i::iI/i/ 

2, ^nn-5-7/V:^P- 1, 3 2, 5 1 , 
3-7-ai:=:l/>'S, 2, 5->^7«'5^/!-'-l, 3 -73i:=:l^V^, 2, S-v^i/i^" 
C£^=^i//V-1, 3-7a:;:^l^>'^^ 2, 5 - V^^oi::^/!/- 1 , 3 
X, 2, 5-i^::^hP-l, 3->'3i=^I/>'S, 2, S-v'^b^Sz-l, 3 — 

25 :7:3i::^V'>'^, 2. 4, 6-hyi5^nn-l, 3 -:73i:=:l/>'^, 2, 4, 6- 
M;7/V;e-n-l, 3-:7aic^l/>'S. 2, 4, 6-MJp«^/V-l, 3~7ai 
c=il/^£. 1, 6-tf73.^W^S. 2, 6—r'7^u:^mti:}f7!)mfhMo 
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m(Dn<m5mm\ci:^T%Yi\:,-^^x\^XhM^\ ^:cc»t•-e%^ 

c:tbbom5N'^#'J;t.}f. N-7«5=-/v- 2-fcfo y Kv^i^p^^/^r-fe br^ K> 
f"/W ^ y i^/.v-czj^p < ^^1«^4'l-T. Mx.fi- 3 0 "C- 1 2 

20 0 'cmgo?a^-t?fi'a-M^&* LfeT. i&ffi#:-trfc ^ ^° y T 5 5/ ^ ^xfi*" y T ^ 

T*M;t«8 0-4 O OVmmxmmU W^U^i)^2 5 0~6 0 0°C(^m 

25 i^(otvi<^mm\\:.'^b<DU^-km^'^x\\:m^\^ m 

«U ^«:e^y^5 K:7^/VA|r#6;^|fej'^^W!l^^$nS (#112 0 0 
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(3) 

-C-Ar^^-C-N-Ar^"— N— 
6 6 H H . . • (3) 

^:z.t bV \ _h|5^( 3 )«f O A r ^ "^:SL'a5A r ^ " it.^fl^m^± 

Ji|B^(3)tt'<DAr ^^:S:t>^Ar ^'^;^)S-^^-ev^T^<fcv^^s^s;'l4coem»^«. M 

15 T^^/I^S. :/^t:V^S^ iX^ n^^^'/VSf£if(^T/V^/^S. 

:7a:c:::7U'S, -Ty^'/i^m^j: m^mMM. ^nn^, :7/i.^nS, :/n^Xj^e^^ 

§0 . 

Ar ««f*^#i^s;^;^7/^7}^'>'^^:9■tbT. y'U-^^/m. ^yy^/m. 1, 
20 4-^^:^/^J}?=¥i/■:^7i??^'>', i, 5-i:^:^/i':^^-y')-:7^\^y^ i, s-::^:^; 
/P7}?dri/-?-7i5f 1/^^, 2, 6-e^:*/^2i^>v':^:7i^^'V, 2, 7 -t^:^;/^/}?^ v- 
2, 6 -i;?;=&/i^7j^=35^i>'T:/ 2, 7 -v?:^;/l-Jj?=3rixT V h 
y-feV, 1, 8~^J:^Jl':^^^yTyh9±y. 2, 4-v';^7/V^^e/ h/Vmv, 
2, 5-i/;^/V/K^v' (m-^v'l/:/)> 3, 3' - v^;^;/!//^^^^^^!^^^^;^^/^ 
25 2. 2' — v^;^/^>!}?drv^^>'y:73i7^', 4, 4' - v^;^/U'/J?=^v'^^y^73^y 

i/, 3, 3' -i?:>&/W/j?^:yv?>^ni:=i/vac-^/K 4, 4' -i;^:^7/^#dE-ixi;?:7 

3ir^/Vai— x/K 3, 4' -i?:!&7^7j?:3riyv?:7a::^/V3^— 3, 3' 
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4' -V^-)o;V^^^yi^yzc=-;V:^^v^ 3, 4' -i;?;«7/VJj^^Vi^-73:c:i/V7./V 
4, 4' -v?;^;y^:^^'>'v^73z:=;/w;^/^7j^>', 3, 3' -v?;?;/^/}^^^^-:^ 
yzx:.z=.;V7.;Vy^ Y. 3, 4' -i;^:^7/l''>3?d5^V^^7j::=./V;^;V:7^ K 4, 4' 
5 — :^:«;/V/j?dr^'i;^73.:=/i/;^;v7^ K 4. 4' -v?;&/VJ3f^->i?7ai^/vf-;r 
31— 4, 4' -e^;!57.;v:a^'3{^e/3, 3', 5, 5' -x by^^yVv^^^^ai^: 
/v^i—r/K 4, 4' -i?;^;;v^>v'3, 3', 5, 5' — r b^^^/Vi^^^i 
r/K 4, 4' -i;»;&/V';3?'3{^:y 3 , 3', 5, 5' -"r V'y ^^;v^Jy 
1, 3-lf;^ (3 -;3t;/V'Jj<'3E-i/7:t7:3s-V) •^i^if>', 1, 3- 

10- tf;^ (4-:;&/w^'35^ix73^/=3re^) i, 4-if;^ {z-')i)Vi^^vy 

^^--^V, 1, 4-lf;^ (4-::^7/l'7i^>^/73:ydr->') ^Vi^V, 2, 
6-lf7^ (3-;i7/V-2}?^v'73:/=3es/) f yi^^-, 1. 4-lf;?^ ( 3 

V':7ai^/k;:^/^7}NC=:/lx) 1, 4-lfy^ (4-:>&/Vy^^V':7rc:::i/V;^;V 

15 1, 4-lf;^ (4-:^;VJj^>i/>^aic::i/V^;^:n— ^V-irV, 4, 

4' -If;^ (3-:*/VJj?^S/7rc/^V) i:?^^;:^/^;^;^/^:^, 4, 4' 

(4-;57/l/7}?:3riy:7ciiy i;?-7:nri/kyi;/V;j^^^, « (4-:^7k7j^>V'73i 

T^:/t'7i (4-:&/V7i?^i/73.^/V') -N-7<5=-^^T^^if:^ (4-:* 

20 y^-^/^^-^^rv^ K 1, {^--^jv-^-s^vyz^^^jv) j:^^', i, i-tf 

;^ {A~-^jVi$,^^yy z^z:.)V) ^i??^/^ 2, 2-t^;^ (3 
/k) T'n/-?^^. 2, 2-tr7^ (4-:^7/V:1?^e/73^:::^yV) -fn/^l/^ 2, 2-tf 
;^ (4-;^7/V7}k>->3, 5--J^^;vyaL=.;V) yn/<y^, 4, 4' -tfy^ (4 
-;^;V'/}s>i/:7rc/:3e.» ify:ii::i/K [4- is-:^/v:^^^yyzr./^ 

25 V) 7aic::^/V] IfTi [4- (4 -:;^7/V'5^=^i/-7az / :3re/) :7ai=.;V] 

tf;^ [4- (4-;^?;v;^>i/y^7 =3^-^) 7^1::::/^] ni— r/K 
[4- (4-:^/V4?af:y:73i7^v') ^^icii/V] f'JP^ [3-p«9^/^-4 

- (4-:^;/V>jK>?/7ni7;3riX) yrn:=i/V'] 7?^?^. [3-i^nn-4- 
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- {A-tl)\'-m^^/'7^J^V) 1, [4- (4- 

•^)Vi^^vya^J^^y) yzc=:.}V\::^^:y^ 1, i-K-;^ [ 3 -pi 9^/1^- 4 - 
(4-;«7/v>^'3ei/:7ai/^i>') :7:c:=:/V'] ^z^v, i, i-tf;^ [s-i^nn- 

5 4- {A.-'fy fX^i^^^y-y J ^^y) y^=-)V\ :x.^y^ i, i-if;^ [3, 5- 

[4- (4-:^/V3K^i/:7ai/drv') y=^:=:-jV\ -fn^^y, 2, 2-fcf;^ [3- 
p<f-/v-4- (4-;=&7V4?=3ev':7:cy:3rv') 7:^:1:1/1/] r/n/^^-, 2, 2-if;^ 
[3-i:7nn-4- (4-;^/^#^v'7ai/=ar^X) yo^^/V-] ^n/-?^, 2, 2 
10 -tr;^ [3, 5-i;^p{^/V'-4- (4-:;&/V^=3ri/'7ai7^->') y^c^/V-] T'n 

/-^v. 2, [4- (4-:^7/v*>v^7m/^ix) :7:n:=^/v] 2, 

2-tf;X [3 -pi 5^/1^- 4- (4-;^7/V^^=¥v'7ai/^i/) "/iJ^y, 

2, 2-tf:^ [3, 5-v?pi^/v-4- {A--^;v-^-^i/ya:./^^y) y:r.:=. 
/l^] ^'iJ?^'. 2, 2-If;^ [3, 5-v?:/n^-4- (4 -::&/l/#=3r.>-7:^y :3p 

15' i/) ya^:^>V\ y^^y^ 1, 1, 1, 3, 3, ^-^^■f'y;v:txi-2, 2-tf 
;^ (4-;!&/V2jf=3r^/:7:E=/V') 1, 1, 1, 3, 3, 3-^^^-7/1^ 

:^n-2', 2-}fy^ l3-/^;v-4- (4 -;^/v^>i>':7:n/ ^3^^/) y^z^^ 

25 >'^ 1, ^-^JT^z-ry^vi^, 2, Q-i^r^j'ryd'vy^ 2, 7-i;5'T 

^/-ry^'Vl^. 2, 6-i^T5 7T>b7-fe^> 2, T-i^T^yT^-hyir 
1, 8-i>T^/Ti/h7-t:/^ 2, 4-v'T^7 b/W^:/. 2, 5-i;^T 

(m-=^v'i^>'). 2, s-v'T^y ify v^v^ 2, 6->^T^y 
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3 , 5 —-yT ^ y fc;" y -Jy^ 2, 4 - v^T 5: 7 byv^J^y^Vi;?^^^', 3 , 3 ' - 

i;?T^7fcr7aic=i7K 2, 2' -^Jr^J^^^^/y:r,jv^ a, 4' -^jt^j 
^i^^/ya:.ry^ 3, 3' -v?T^y i^:73i^/v:n— y^/v, 4, 4' -i^^T^y 

v>:73i^/P3:— y^/K 3, 4' -i^T ^ / e^73i:=:/V:E— r/K 3, 3' -v^T 

5 5:/v?:73:ri/ix7{-^^/, 4, 4' — 5 7^^731 r::/vya^:/, 4, 4' -i;^T 

5/v?:73i=:/V^^>', 3, 4' -i^T^/-:^^::.:::-/^^^/^/^:^^, 4, 4' -^^^ 
T % J ''^y :r.zz.}V7.)v^-y ^ 3, 3' -i^T ^ ^ t?73i:^/V;5^/V7 K> 3, 

4 ' - v^T ^ y 3: i:.)V7.)vy ^ 4 , 4 ' - i^T ^ / s^y ^ 

b\ 4, 4' -X^r%J=-?y=c=-?V^ir:^—=Tf^^ 4, 4' -i^T5/-3, 
10 3', 5, 5' — 7" h7^5^/^-^^:73i=:/V:i:— 7^;K 4, 4' -i^T?y-3, 
3', 5, 5' — 7" h7^^;VS^:73:r^;V'ni— ^/K 4, 4' -s;^T^y-3, 
3', 5, 5' -X b^p«9^/Vi?:73i^/V'7^ iJ^^-^ 1, 3-lf>!i (3-T^/7 

aLyjJs^v-) -o-^^-, 1, 3-tf;^ (4-T5 7>'3zy^v) -<:/-€v, i, 4 

-1^';^ (3-r 5 /y^i/^iX) ^^ifV, 1, (4-T3:/7ai7^ 
15 v-) ^^'■^V, 2, 6-lf>?. (3-T^ /y^i^y-'^f-ix) t°i;i^>'. 1, 

{Z-T^;y:^=:-)\^:^)Vit^=-)V)^-y^^y^ l, 4-bf7; (4-T^7•73.- 
/l/;;^/^/}^c:l/l/) 1 , 4 - If ( 3 -r 5: / 7-c^/i/^;^3i— ^/v) ^ 
^^-^y^ 1, 4-if^ (4-T5: /:73ic=^/v5=-:^3i— r/w-) -s^y-^v^ 4^ 4' 

-If;^ (3-T^/73iydE^i/) i^73i:=^/Vy^/W2j>i/, 4, 4' -Tf:^ (4-T 

20 5: y 73i7=3rv') i>y :^:=:.)v:7.ivffs:y, tr;^ (4-T5: /^^r.::^/!/) T5;ytf;^ 
(4-T$/73.^/V) -N-T^^/VT^^^lf;^ (4-r^/73i^;v) -N- 
■73^:::^/kT5>'fc';^ (4 -T ^ / "73;;:^/^) is^7.y ^ 'yit^-y ^ ^ 1, 
(3-T5:/:7=cc::/l/) ^^^'^ 1, l-fc-';^ (4-T5:y y^^^::^/!/) 
2, 2-tf7; ( 3 -T^/ yD/-^>', 2, 2-tf7; (4-T5;/73i 
25 :=^/V) 2, 2.-^7. (4-T^7-3, 5-i;?7J^/V73:C:^/V) 

z-^^-, 4, 4' (4-T5; y 73i/:3ev') lf:7rn::i/K If;^ [4— (3- 

r^jy^J^-y) y^=^}V\ :^)vi^y^ bfy<> [4- /73:y 

:73i:::^/V] ^'./^^JO', tf;^ [4- (4 -T 5 / :73iy ^v^) :7 31^=^/1/] rc— x/K 
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- (4_7-^7:7:^/drv-) « l3-^u^-4- (4- 

T^y^cc/^^f^v-) :7^c=^/V] p^iJ^^'. [3, 5-v'7^5^/V'-4- (4-T 

?/:73iydf-jx) :7ai:=^7V] ^i^^y. 1, i-^-if;:^ [4- 

5 v-) y^rz^V-] 1, [3-pJ^/l/-4- (4-t^^7^7=3f 

iX) :iii5^>', 1, l-tf;=!. [3-jJ^nn-4- (4-T^/73:/^ 

i/) rciJr^'^ 1, i-tfy^ [3, 5_o;?p{^/y-4- (4-T5:/7 

rc7^i/) :7a.=^/l^] 2, [4- (4-T 5 / 7:r.y :7 

i/n/-?^', 2, [3-7^9^/1^-4- (4 -T S: / 7^1/ ^Srv-) 

ID ya^=.]iV\ zfn/<ly^ 2,.2-'tf;^ [3-/jrnn-4- (4-T^/7a:/^ 
iX) yzr.=.;V] T^nxN-^-, 2, 2-lf:^ [3, S-v^t^^/V— 4- (4-T^/ 
7rc::^/V] T^n/'^^'. 2, 2-lf>^ [4- (4-T5/73iy^ 
^X) ya:.=.jV\ -f^l^^ 2, 2-yf7. [3-^9^/1^-4- (4-T^7 7a;y^ 
iy) 7a:=:/V] 2, 2-lf;^ [3, 5 -v^^;^ 9^/1/- 4 - (4-T5/7 

15 n^y^iX) 7a.^/k] 2, 2-tf;^ [3, 5-i^7'n^-4- (4-T 

^y:7aiy^V) :7ai— /w] -f^i/^ l, l, l, 3, 3. 3-^'3rf-7/^;rn 
-2, 2-tfy!i (4-T 5: 7:731:^/1-) r/n/'?^', 1, 1, 1, 3, 3, 3-^ 

^■^y?v^xi-2, [3-7«9^/v-4- (4-T^ /7rcy^v') 

:=.}V\ T'n^-^V-^^J J: V^ftT/V'=¥/I>S{^: J; 
20' m#:^S^tfbttSo ±|B(^^«t^T5>'^^{*i:®l?X±%ll^{C#ffi-tS^. 

^*bV>^#;^i?T5:>Mfe^t UT«. p-7a:=:U'>'v"T^>'s m- 
yz::.::=-WV'T%^y^ 3, 4' -v^T5:/-:^73ic::/l'ac— r/K 4, 4' -v^T 

$/v^7:n^/v^— 7^/1^*5 J: rj^i, 3-if;^ (3-T^ y y^^/'^v') 
25 W!l^$:^^So 5:^c:0*bV^3§=^;^v^T^i/^:9•i:LT«s ni-7.nr:i^i/:;?T . 
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t.fc. ^^pj}c:*5it§^^#i^*°yT^ H>^/c^6m^*i (c) (Dmmum 
m^i-£. ^mmr^vrs, h^f)>ib^j::5W^m (c) ^mmt^m^s m-^'^(D 
mhfci>(D^m^^xhx\^\ mMhLxit. N-p<^/^-2-fc°ny vy. N, 
0^Lv^^s^ m^^s mmm. -^'v ^ A,mm(D^m'^mm^m^xhmi^t£\'\ ■ 

m%xh^:ittm-^v\/\ 

±m(Dx 5 Khxmm^tifc:^V'r-mm^^mm^°v ^ ^ K:7^/vj^^^e> 
^ce?.»# (A) t.tLimm^m^^hti:^wmmw^ (b) 
15 ^) u ^mK^^mm^mm^'^^o 

^-r:^h(D:^mtvxit. ^-^ni^mLK^^^m. r^v^-^-^m^^ti 

-^t?^©^ag{^:ov^-c{*#^cft!lPS>^iS/fe < , y •^-migof.fe^^eis 3 o ~ 2 o , 0 

OOPo i s e<DmtfS:^X^\^tst?>X^Kmm-^<D7!)m'^V\^\ J;«9$f*L 
20 <tt. 5 0~2, 0 0 0 P o i s e«^$^^6o 

mm^mw^^'^^m.Wfmti.xu. mtmam. Mmm. m^mm. -^4 
3 0 °c~ 4 0 0 °cxh r). J; «9 0^ L < « 4 0 "c- 3 5 0 °c-efe ^ ^ 

$ ^ b < H 7 0 °C~ 3 0 0 r-^^fe 60 

25 ^fc. :^mm\z.^n^^^:t'vr^ h^^^hfi:^^mm (c) ©^^^o. 

1 Aim~l 0 0 0 fxm.(DmmXh^^'ttm'^l^^\ 0. .1 /zm7i^?i(Z):»'^. ^ 
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Description 

Technical Field 

s [0001 ] The present invention relates to an adhesive sheet and a laminate, and to a process for their production. 

Background Art 

[0002] The fabrication steps for semiconductor devices of silicon, gallium, arsenic and the like are categorized into 
10 front end steps for element fonnation in the state of a large-diameter semiconductor wafer, and back end steps for 
separation of the wafer into Individual element chips and finishing of the final product. 

[0003] In the front end steps, methods of miniaturization and thinning of the semiconductor chips include, for example, 
element formation in the state of a large-diameter semiconductor wafer followed by backgrlnding treatment for shaving 
of the semiconductor wafer to reduce the thickness of the semiconductor wafer Itself in order to achieve a thinner 

15 overall chip. Such shaving of the semiconductor wafer requires the side of the semiconductor wafer opposite the shav- 
ing side to be adhesively anchored onto a support via an adhesive sheet. In addition, such thinning steps must be 
followed by processing during the various fabrication steps with the semiconductor wafer still adhesively anchored to 
the support, and consequently adhesive sheets having high heat resistance of 400*C and above, for example, have 
been desired to withstand such treatment. 

20 [0004] I n the back end steps, the semiconductor wafer is first subjected to dicing into chips, and then subsequently 
passed through a step of die bonding of the chip onto a lead frame. 

[0005] During the process, the semiconductor wafer is diced, washed and dried with the adhesive sheet already 
attached, after which various steps are carried out, such as expanding of the adhesive sheet and release of the chip 
from the adhesive sheet (pick-up). 
25 [0006] The adhesive sheet used In the process from semiconductor wafer dicing to pick-up must retain adequate 
adhesive strength on the chip from dicing to drying, and it preferably has a satisfactory release property so that the 
adhesive does not adhere to the chip during pick-up. 

[0007] Numerous types of semiconductor wafer-attaching adhesive sheets have been proposed to satisfy the re- 
quirements for such back end steps. 

30 [0008] For example, there have been proposed pressure-sensitive adhesive tapes comprising base materials and 
pressure-sensitive adhesive layers fomied using compositions comprising (meth)acrylic acid ester copolymers, epoxy 
resins, photopolymerizing low molecular compounds, heat activating latent epoxy resin curing agents and photopoly- 
merization Initiators (see Japanese Unexamined Patent Publication HEI No. 2-321 81), dicing films comprising polymer 
support films having surfaces with substantially no release layer and conductive adhesives, (see Japanese Examined 

35 Patent Publication HEI No. 3-34853), and methods wherein an adhesive layer for die bonding is provided on a heat 
foaming pressure-sensitive adhesive layer formed on a support base, where the adhesive layer and heat foaming 
pressure-sensitive adhesive layer are releasable by heating (see Japanese Unexamined Patent Publication HEI No. 
3-268345). 

[0009] Recent years have seen a marked increase in demand for high-density mounting for miniaturization and 

40 thinning of electronic devices. Semiconductor packages for the most part are surface mounting types suitable for high- 
density mounting, which have come into more common use in place of conventional pin insertion types. Such thin 
semiconductor packages are mounted by infrared reflow, vapor phase reflow or solder dipping, for direct soldering 
onto printed boards by surface mounting. However, a problem occurs when the package contains absorbed moisture, 
the gasification of which due to sudden heat during mounting results in generation of cracks. As a method for solving 

45 this problem, there has been proposed an adhesive sheet having a moisture absorption rate of 1 .5 vol% and an elastic 
modulus of no greater than 10 MPa at 250°C (Japanese Unexamined Patent Publication No. 2002-256237). 
[0010] However, conventional adhesive sheets have been associated with the following problems. 
[001 1 ] Conventional adhesive sheets have exhibited insufficient strength as supports when used with uttrathin sem- 
iconductor wafers, and the semiconductor wafers tend to fracture during the fabrication steps such as polishing of 

50 semiconductor wafers for thinning, or conveying, and this has constituted a problem in terms of yield. 

[0012] It is possible to attach a laminate of a backing material made of an inorganic substance on an adhesive sheet 
onto the semiconductor waf erf or strength reinforcement, In this case, the adhesive sheet must exhibit adequate holding 
strength in the polishing step carried out during the semiconductor wafer fabrication and adequate bonding in conveying 
steps, while the adhesive sheet must also be releasable without residue on the semiconductor wafer side, before the 

55 semiconductor wafer dicing step. From the standpoint of reutilization of the support as well, the adhesive sheet is 
preferably easy to release from the support at the final stage. 

[0013] Furthermore, because of the high exposure temperatures of 400°C and above in the fabrication steps, it has 
been necessary to meet several requirements, including heat resistance to 400°C and above and the ability to withstand 
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soldering, as well as resistance to release of moisture or decomposition and low molecular substance generation at 
high temperatures. 

Disclosure of the Invention 

5 

[0014] It is an object of the invention to provide an adhesive sheet and laminate exhibiting heat resistance and 
appropriate bonding with adherends to pemnit their use in semiconductor device fabrication steps, as well as a property 
allowing their release after being supplied for the purpose. It is another object of the invention to provide a process for 
obtaining a laminate containing the intended to-be-treated layer, by releasing the laminate containing the adhesive 

'0 sheet after treatment has been accomplished. 

[0015] Specifically, the invention relates to an adhesive sheet composed of a base material (A) comprising a fully 
aromatic polyimide film and a themnal adhesive layer (C) comprising a fully aromatic polyamide having a glass transition 
temperature of 200-500°C, the adhesive sheet being characterized in that, when the thennal adhesive layer (C) and 
base material (A) are laminated in that order on a silicon wafer adherend, either or both of the following conditions (a) 

IS and (b) are satisfied. 

(a) A peel strength of 0.1 -300 N/m at the interface between the themnal adhesive layer (C) and silicon wafer upon 
thennocompression bonding for 15 minutes at SOO'C, 5.0-6.0 MPa. 

(b) A shear peel adhesive strength of 1 -1 000 N/cm^ at the interface between the thennal adhesive layer (C) and 
20 silicon wafer upon thermocompression bonding for 2 minutes at 300°C, 5.0-6.0 MPa. 

[0016] The invention also relates to a laminate (I) composed of the aforementioned adhesive sheet attached to an 
inorganic material. The invention further relates to a laminate (11) prepared by laminating an organic protective layer 
(E) and a to-be-treated layer (D) on the aforementioned laminate (1), and to a production process therefor 
25 [0017] The invention still further relates to a laminate (I') which is a laminate composed of a base material (A) com- 
prising a fully aromatic polyimide film with a glass transition temperature of 200°C or above and an inorganic material 
(B), characterized in that when the base material (A) and a silicon wafer adherend are laminated, the base material 
(A) exhibits the following property: 

30 (a') A peel strength of 0.1-100 N/m at the interface between the base material (A) and silicon wafer upon thenno- 
compression bonding for 15 minutes at 370°C, 5.0-6.0 MPa. 

[0018] The Invention still further relates to a laminate (11") prepared by laminating an organic protective layer (E) and 
a to-be^treated layer (D) on the aforementioned laminate (I'), and to a production process therefor. 
35 [0019] The invention still further relates to a process for production of a laminate characterized in that, after obtaining 
the aforementioned laminate, the exposed surface of layer D is subjected to thinning treatment to produce layer D' and 
obtain a laminate (III) comprising layer D', layer E, layer A, layer C and layer B, after which the interface between layer 
E and layer A is released to obtain a laminate (IV) composed of layer D' and layer E. 

40 Detailed Description of the Preferred Embodiment 

(Adhesive sheet) 

[0020] The adhesive sheet according to the invention is either of two types, one type consisting only of the base 
45 material (A) comprising a fully aromatic polyimide film, and the other composed of a base material (A) comprising a 
fully aromatic polyimide film and a thermal adhesive layer (C) composed of a fully aromatic polyamide having a glass 
transition temperature of 200-500''C. 

[0021] The adhesive sheet of the invention preferably has a Young's modulus in the range of 1.0-30 GPa. If the 
Young's modulus is less than 1 .0 GPa the handling property is impaired, while if it is greaterthan 30 GPa, the difference 

50 in thennal expansion coefficients mal<es it difficultfortheadhesivesheet itself to alleviate the residual stress generated 
during cooling after thermocompression, thus often notably lowering the adhesive strength. The preferred range is 
2.0-25 GPa. The range is more preferably 3.0-20 GPa and even more preferably 10.0-20 GPa. Here, the Young's 
modulus is the value obtained by measurement using a 50 mm x 10 mm sample at a pull speed of 5 mm/min, and 
calculating the strength at an elongation of 100% from the initial gradient of the elongation-strength curve for the 

55 obtained data. 

[0022] The adhesive sheet preferably has a linear thermal expansion coefficient in the range of -1 0 ppm/°C to 445 
ppm/'C. According to a preferred mode of the invention, the linear thennal expansion coefficient of the inorganic ma- 
terial used as the adherend is in the range of -5 ppm/'C to +35 ppm/^C. Thus, the linear expansion coefficient of the 
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adhesive sheet is preferably a value reasonably close to the linear thermal expansion coefficient of the adherend 
composed of the inorganic material. If the linear expansion coefficient of the adhesive sheet is a value smaller than 
-1 0 ppm/°C or larger than +35 ppm/°C, the adhesive force after thermocompression, and for example, after cooling to 
room temperature, may be insufficient. The preferred range is from -5 ppm/°C to +35 ppm/°C. Hence, the absolute 

5 value of the difference In linear thermal expansion coefficients of the adhesive sheet and the adherend composed of 
the inorganic material is preferably in the range of 0.01 ppmZ-C to 30 ppm/'C. If the absolute value of the difference 
in linear thermal expansion coefficients of the adhesive sheet and adherend Is greater than 30 ppm/°C, residual stress 
will be produced by differences in temperature, thereby lowering the adhesive strength. If it is less than 0.01 ppm/'C, 
the release property after attachment Is reduced, and it is usually difficult to peel the semiconductor device product 

10 from the support after it has passed through the semiconductor device fabrication steps. This phenomenon is seen 
more markedly with thin semiconductor devices. Because of the thinness of the semiconductor, the strength of the 
semiconductor chip itself Is lower and the semiconductor chip tends to easily break when peeled off. More preferably, 
the absolute value of the difference in the linearthermal expansion coefficients of the adhesive sheet and the adherend 
composed of the inorganic material is in the range of 1 ppm/°C to 20 ppm/°C. Here, the linear thermal expansion 

IS coefficient is the value detetmined by calculation from the change in sample length between lOO'C and 200''C, with 
heating and cooling in a range of 50-250°C at a temperature variation rate of ICC/min. 

[0023] The adhesive sheet may be any fonn such as a tape, label or the like. The thickness of the adhesive sheet 
is preferably in the range of 1 -2000 |a,m. At less than 1 jtm, precise bonding cannot be achieved with the adherend 
composed of the inorganic material, and the contact surface of the contact bonding apparatus will need to have a 
20 precise flatness and smoothness, as a lack of precise flatness and smoothness will tend to result in bonding spots. At 
greater than 2000 (im, heat transfer will be impeded during attachment with the adherend composed of the Inorganic 
material, and therefore more time will be required for temperature transfer, thereby reducing productivity. 

(Adhesive sheet composed of base material (A) and themnal adhesive layer (C)) 

25 

[0024] An adhesive sheet composed of a base material (A) and thermal adhesive layer (C) will now be explained. 
[0025] The invention provides an adhesive sheet composed of a base material (A) comprising a fully aromatic poly- 
imide film and a thermal adhesive layer (C) comprising a fully aromatic polyamide having a glass transition temperature 
of 200-500°C, the adhesive sheet being characterized in that, when thethennal adhesive layer (C) and base material 
30 (A) are laminated in that order on a silicon wafer adherend, either or both of the foliowing conditions (a) and (b) are 
satisfied. 

(a) A peel strength of 0.1-300 N/m at the interface between the thermal adhesive layer (C) and silicon wafer upon 
thennocompression bonding for 15 minutes at 300°C, 5.0-6.0 MPa. 
35 (b) A shear peel adhesive strength of 1 -1 000 N/cm^ at the interface between the thermal adhesive layer (C) and 

silicon wafer upon thermocompression bonding for 2 minutes at SOCC, 5.0-6.0 MPa. 

[0026] If the peel strength is less than 0.1 N/m, it will not be possible to achieve adequate adhesive force for transit 
through the semiconductor device fabrication steps, and the semiconductor chip will tend to fall off from the board 
40 during the process. 

[0027] However, a value of greater than 300 N/m for the bonding with the adherend in terms of peel strength is not 
preferred because it will be difficult to release the adhesive sheet when the silicon wafer is to be recovered for reuse. 
Thus, the peel strength of the adhesive sheet of the invention is preferably at least 1.0 N/m and no greater than 300 
r\l/m, and more preferably at least 5 N/m and no greater than 200 N/m. 

43 [0028] Here, the peel strength is the value obtained by preparing a 1 cm-wide sheet-like adhesive body thennocom- 
pression bonded with a silicon wafer adherend for 16 minutes at 300°C, 5.0-6.0 MPa, determining the average pull 
force (N) from a force-clamp travel distance curve across a peel length of at least 100 mm, subtracting the initial 25 
mm, measured at a pull speed of about 300 mm/min at 25''C, and cateulating the value per 1 m width (N/m). The 
surface roughness of the silicon wafer may be a degree of surface smoothness for silicon wafers used in ordinary 

50 semiconductor fabrication. For example, the surface roughness (Rt) of the silicon wafer may be about 0.02 ixm accord- 
ing to actual measurement with a laser microscope. 

[0029] If the shear peel adhesive strength is less than 1 N/cm^, it is not possible to obtain sufficient adhesive force 
through the semiconductor device fabrication process, and the semiconductor chip will tend to fall from the board during 
the process. 

55 [0030] However, a value of greaterthan 1 000 N/cm^forthe bonding with the adherend in ternns of shear peel adhesive 
strength is not preferred because it will be difficult to release the adhesive sheet when thesilicon wafer is to be recovered 
for reuse. Thus, the shear peel adhesive strength of the adhesive sheet of the invention is preferably at least 1 N/cm2 
and no greater than 1 000 N/cm^, and more preferably at least 5 N/cm2 and no greater than 500 ti/cnfi. 
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[0031] Here, the shear peel adhesive strength is the value obtained by coating an adhesive onto the exposed surface 
of a laminate composed of a 25 mm x 25 mm sheet-like adhesive body thennocompression bonded with a silicon wafer 
adherend for 2 minutes at 300°C, 5.0-6.0 MPa, bonding it to two 25 mm x 60 mm x 1 mm stainless steel plates sand- 
wiching it on either side, and then using a method based on JIS K6851 for pulling at a pull speed of 10 mm/min at 
Z5'C, detennining the maximum value (N) for the peel stress, and calculating the shear peel adhesive strength per 1 
cm2 (N/cm2). 

[0032] By providing a thermal adhesive layer (C) comprising a fully aromatic polyamide it is possible to strengthen 
the bonding between the base material (A) comprising a fully aromatic polyimide film and the adherend (B) made of 
an inorganic material, while also allowing various constructions such as using the thennal adhesive layer only on one 
side of the base material and pemnitting variation in the adhesive force between each layer 

[0033] Moreover, by forming an adhesive sheet provided with a themial adhesive layer (C) comprising afully aromatic 
polyamide it is possible to achieve adequate adhesive force in a short time by thermocompression of each layer to 
obtain a laminate, and thus shorten the thermocompression holding time to between 0.1 second and 1 hour. In addition, 
since sufficient adhesive force can be obtained even at 180-500°C, it is possible to lower the temperature conditions 
compared to using an adhesive sheet composed of only abase material (A) comprising a fully aromatic polyimide film. 
[0034] Furthemnore, no excessive thermocompression treatment is necessary to provide the thermal adhesive layer 
(C), and therefore when a desired section is released after obtaining the laminate by thermocompression and perform- 
ing various types of treatment, release treatment can be carried out rapidly, thereby increasing productivity. 

(Base material) 

[0035] The base material (A) as a constituent of the present invention comprises a fully aromatic polyimide film. 
[0036] The fully aromatic polyimide used according to the invention is a polymer compound comprising an aromatic 
tetracarboxylic acid component and an aromatic diamine component. 

[0037] As examples of aromatic tetracarboxylic acid components there may be mentioned pyromellitic acid, 
1,2,3,4-benzenetetracarboxylic acid, 2,3,5,6-pyridinetetracarboxylic acid, 2,3,4,5-thiophenetetracarboxylic acid, 2,2', 
3,3'-benzophenonetetracarboxylic acid, 2,3',3,4'-b6nzophenonetetracarboxylic acid, 3,3',4,4'-benzophenonetetracar- 
boxylic acid, 3,3',4,4'-biphenyltetracarboxylic acid, 2,2',3,3'-biphenyltetracarboxylic acid, 2,3,3',4'-biphenyltetracarbox- 
ylic acid, 3,3',4,4'-p-terphenyltetracarboxylic acid, 2,2',3,3'-p-terphenyltetracarboxylic acid, 2,3,3',4'-p-terphenyltet- 
racarboxylic acid, 1 ,2,4,5-naphthalenetetracarboxylic acid, 1 ,2,5,6-naphthalenetetracarboxyiic acid, 1 ,2,6,7-naphtha- 
lenetetracarboxylic acid, 1 ,4,5,8-naphthalenetetracarboxylic acid, 2,3,6,7-naphthalenetetracarboxyiic acid, 2,3,6, 7-an- 
thracenetetracarboxylic acid, 1,2,5,6-anthracenetetracarboxylic acid, 1,2,6,7-phenanthrenetetracarboxyllc acid, 
1,2,7,8-phenanthrenetetracarboxylicacid, 1, 2,9, 1b-phenanthrenetetracarboxylic acid, 3,4,9, 10-perylenetetracarboxy- 
llc acid, 2,6-dichloronaphthalene-1,4,5,8-tetracarboxyiic acid, 2,7-dichloronaphthalene-1,4,5,8-tetracarboxylic acid, 
2,3,6,7-tetrachloronaphthalene-1 ,4,5,8-tetracarboxylic acid, 1 ,4,5:8-tetrachloronaphthalene-2,3,6,7-tetracarboxylic 
acid, bis(2,3-dicarboxyphenyl)ether, bis(3,4-dicarboxyphenyl)ether, bis(2,3-dicarboxyphenyl)methane, bis(3,4-dicar- 
boxyphenyl)methane, bis(2,3-dicarboxyphenyl)sulfone, bis(3,4-dicarboxyphenyl)sulfone, 1 ,1 -bis(2,3-dicarboxyphe- 
nyl)ethane, 1 ,1 -bis(3,4-dicarboxyphenyl)ethane, 2,2-bis(2,3-dicarboxyphenyl)propane, 2,2-bis(3,4-dicarboxyphenyl) 
propane, 2,6-bis(3,4-dicarboxyphenoxy)pyridine, 1 , 1 , 1 , 3, 3, 3-hexafluoro-2,2-bis(3, 4-dicarboxyphenyl)propane and 
bis(3,4-dicarboxyphenyl)dimethylsilane. Two or more of these aromatic tetracarboxylic acid components may also be 
used simultaneously In combination. 

[0038] Examples of pref en-ed aromatic tetracarboxylic acid components among those mentioned above include those 
comprising pyromellitic acid alone or comprising combinations of pyromellitic acid with other aromatic tetracarboxylic 
acids such as mentioned above. More specifically, pyromellitb dianhydride is preferably present at 50-1 00 mole percent 
based on the total tetracarboxylic acid component. With a pyromellitic dianhydride content of 50 mole percent or greater, 
it is possible to increase the imide group concentration in the total aromatic polyimide in order to achieve satisfactory 
bonding, as explained in detail below. Pyromellitic dianhydride is preferably present at 70-1 00 mole percent and more 
preferably at 90-100 mole percent, and most preferably pyromellitic dianhydride is used alone. 
[0039] As examples of aromatic diamine components there may be mentioned p-phenylenediamine, m-phenylene- 
diamine, 1 ,4-diaminonaphthalene, 1 ,5-diaminonaphthalene, 1 ,8-diaminonaphthalene, 2,6-diaminonaphthalene, 
2,7-diaminonaphthalene, 2,6-diaminoanthracene, 2,7-diaminoanthracene, 1 ,8-diaminoanthracene, 2,4-diaminotolu- 
ene, 2,5-diamino(m-xylene), 2,5-diaminopyridine, 2,6-diaminopyridine, 3,5-diaminopyridine, 2,4-diaminotolueneben- 
zldine, 3,3'-diaminobiph6nyl, 3,3'-dichlorobenzidine, 3,3'-dimethylb6nzidine, 3,3'-dimethoxybenzidine, 2,2'-diami- 
nobenzophenone, 4,4'-diaminob6nzophenone, 3,3'-diaminodiphenylether, 4,4'-diaminodiphenylether, 3,4'-diamin- 
odiphenylether, 3,3'-diaminodiphenyimethane, 4,4'-diaminodiphenylmethan6, 4,4'-diaminodiphenylmethane, 3,4'-di- 
aminodiphenylsulfone, 4,4'-diaminodiphenylsulfone, 3,3'-diaminodiphenylsulflde, 3,4'-diaminodiphenylsulfid6, 4,4'-di- 
amlnodiphenylsulfide, 4,4'-diaminodiphenylthioether, 4,4'-diamino-3,3',5,5'-tetramethyldiphenylether, 4,4'-diamino- 
3,3',5,5'-tetraethyldiphenylether, 4,4'-diamino-3,3',5,5'-tetramethyldiphenylmethane, 1 ,3-bis(3-aminophenoxy)ben- 



EP 1 589 086 A1 



zene, 1 ,3-bis(4-aminophenoxy)benzene, 1 ,4-bis(3-aminophenoxy)benzene, 1 ,4-bis(4-aminophenoxy)benzene, 
2,6-bis(3-aminophenoxy)pyridine, 1 ,4-bis(3-aminophenylsulfonyl)benzene, 1 ,4-bis(4-aminophenylsulfonyl)benzene, 
1 ,4-bis(3-aminophenylthioether)benzene, 1 ,4-bis(4-aminophenylthioether)benzene, 4,4'-bis(3-aminophenoxy)cliphe- 
nylsulfone, 4,4'-bis(4-aminophenoxy)cliphenylsulfone, bis(4-aminophenyl)aminebis(4-aminophenyl)-N-methylamineb- 
is(4-aminophenyl)-N-phenylaminebis(4-aminophenyl)phosphineoxicie, 1,1-bis{3-aminophenyl)ethane, 1,1-bls(4-aml- 
nophenyl)ethane, 2,2-bis(3-aminophenyl)propane,2,2-bis(4-aminophenyl)propane,2,2-bis(4-amino-3,5-dimethylphe- 
nyl)propane, 4,4'-bis(4-aminophenoxy)biphenyl, bis[4-(3-aminophenoxy)phenyl]sulfone, bis[4-{9-arninophenoxy)phe- 
nyljsulfone, bis[4-(4-aminophenoxy)phenyl]ether, bis[4-{4-aminophenoxy)phenyl]methane, bis[3-methyl-4-(4-ami- 
nophenoxy)phenyl]methane, bis[3-chloro-4-(4-aminophenoxy)phenyl]methane, bis[3,5-dimethyl-4-(4-aminophenoxy) 
phenyljmethane, 1,1-bis[4-(4-aminophenoxy)phenyl]ethane, 1,1-bis[3-methyl-4-(4-aminophenoxy)phenyllethane, 
1 ,1 -bis[3-chloro-4-(4-aminophenoxy)phenyl]ethane, 1 ,1 -bis[3,5-dimethyl-4-(4-aminophenoxy)phenyl]ethane, 2,2-bis 
[4-(4-aminophenoxy)phenyl]propane,2,2-bis[3-methyl-4-(4-aminophenoxy)phenyl]propane,2,2-bis[3<5hloro-4-(4-ami- 
nophenoxy)phenyl]propane, 2,2-bis[3,5-dimethyl-4-(4-aminophenoxy)phenyl]propane, 2,2-bis[4-(4-aminophenoxy) 
phenyl]butane, 2,2-bis[3-methyl-4-(4-aminophenoxy)phenyI]butane, 2,2-bis[3,5-dimethyl-4-(4-aminophenoxy)phenyl] 
butane, 2,2-bis[3,5-dibromo-4-(4-aminophenoxy)phenyl]butane, 1 ,1 ,1 ,3,3,3-hexafluoro-2,2-bis(4-aminophenyl)pro- 
pane and 1,1,1,3,3,3-hexafluoro-2,2-bis[3-methyl-4-{4-aminophenoxy)phenyl]propane, as well as these compounds 
having the aromatic nucleus substituted with halogen atoms or alky! groups. Two or more of these aromatic diamine 
components may also be used simultaneously in combination. Examples of preferred aromatic diamine components 
include p-phenylenediamine, m-phenylenediamlne, 3,4'-cliamlnodlphenylether, 1 ,3-bis(3-aminophenoxy)benzene and 
4,4'-dlaminodiphenyiether. Even more preferred as an aromatic diamine component is p-phenylenediamine at 30-100 
mole percent based on the total diamine component. With p-phenylenediamine at 40 mole percent or greater, It is 
possible to increase the imide group concentration in the total aromatic polyimide in order to achieve satisfactory 
bonding, as explained in detail below. In this case, the other aromatic diamine component in addition to p-phenylene- 
diamine is preferably 3,4'-diaminodiphenylether, 4,4'-diaminodiphenylether or 1 ,3-bis(3-aminophenoxy)benzene, with 
3,4'-diaminodiphenylether being particularly preferred. 

[0040] Thefully aromatic polyimide preferably has an imide group density of between 5.0 eq./kg and 6.9 eq./kg. The 
imide group density Is the value calculated according to the following formula (4). 
[0041] Imide group density (eqikg) = 2x1 000/[molecular weight per constituent unit] 

[0042] If the imide group density Is less than 5.0 eq./kg, the density of polar groups in the fully aromatic polyimide 
is reduced, and this is undesirable because it results in weaker adhesive force with the adherend. Also, the upper limit 
for the imide group density is essentially about 6.9 eq./kg for chemical structural reasons. It is even more preferably 
between 5.5 eq./kg and 6.9 eqVkg. 

[0043] Thus, as essentially preferred fully aromatic polylmides there may be mentioned fully aromatic polylmldes 
which have a constituent unit represented by the following formula (1): 




wherein Ar^ Is 1 ,4-phenylene which may optionally contain a non-reactive substituent, 

or copolymerized fully aromatic polyimides which have 30-70 mole percent of a constituent unit represented by formula 
(1 ) above and 70-30 mole percent of a constituent unit represented by the following fonnula (2): 




wherein Ar^a and Ar^^ are each independently a C6-20 aromatic group optionally containing a non-reactive sub- 
stituent. 

[0044] When the base material (A) comprising a fully aromatic polyimide film is used alone as the adhesive sheet, 
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the copoiymerized fully aromatic polyimides mentioned below are particularly preferred. 

[0045] Ar'' in formula (1) above is 1 ,4-phenylene which may optionally contain a non-reactive substltuent. Examples 
of non-reactive substituents here include alkyi groups such as methyl, ethyl, propyl and cyclohexyl, aromatic groups 
such as phenyl and naphthyl, halogens such aschloro, fluoro, and bromo, alkoxy groups methoxy, ethoxy and phenoxy, 
s and nitro groups and the like. Thus, as examples of Ar^ there may be mentioned 2-chloro-1 ,4-phenylene, 2-bromo- 

1 .4- phenylene, 2-methyl-1 ,4-phenylene, 2-ethyl-1 ,4-phenylene, 2-cyclohexyl-1 ,4-phenylene, 2-phenyl-1 ,4-phenylene, 
2-nitro-1 ,4-phenylene, 2-methoxy-1 ,4-phenylene, 2,5-dichloro-1 ,4-phenylene, 2,6-dichloro-1 ,4-phenylene, 2,5-dibro- 
mo-1 ,4-phenylene, 2,6-dibromo-1 ,4-phenylene, 2,chloro-5-bromo-1 ,4-phenylene, 2,chloro-5-fluoro-1 ,4-phenylene, 

2.5- dimethyl-1 ,4-phenylene, 2,6-dimethyl-1 ,4-phenylene, 2,5-dicyclohexyl-1 ,4-phenylene, 2,5-diphenyl-1 ,4-phe- 
10 nylene, 2,5-dinitro-1 ,4-phenylene, 2,5-dimethoxy-1 ,4-phenylene, 2,3,5-trichloro-1 ,4-phenylene, 2,3,5-trifluoro- 

1 .4- phenylene, 2, 3, 5-trimethyl-1 , 4-phenylene, 2,3,5,6-tetrachloro-1 ,4-phenylene, 2,3,5,6-tetrafluoro-1 ,4-phenylene, 
2, 3, 5, 6-tetrabromo-1 ,4-phenylene, 2,3,5,6-tetramethyl-1 ,4-phenylene and 2,3,5,6-tetraethyl-1, 4-phenylene. Partic- 
ularly preferred among these Is 1 ,4-phenylene. Also, Ar^a and Ar^b in fomnula (2) above are each independently a 
C6-20 aromatic group optionally containing a non-reactive substituent. Examples of non-reactive substituents In this 

15 case include the same non-reactive substituents mentioned for Ar^ in formula (1 ). Thus, as examples of both Ar^a and 
Ar2b tinere may be mentioned 1 ,4-phenylene, 2-chloro-1 ,4-phenylene, 2-bromo-1 ,4-phenylene, 2-methyl-1 ,4-phe- 
nylene, 2-ethyl-1, 4-phenylene, 2-cyclohexyl-1 ,4-phenyl6ne, 2-phenyl-1 ,4-phenylene, 2-nitro-1 ,4-phenylene, 2-meth- 
oxy-1 ,4-phenylene, 2,5-dichloro-1 ,4-phenylene, 2,6-dichloro-1 ,4-phenylene, 2,5-dibromo-1 ,4-phenylene, 2,6-dibro- 
mo-1 ,4-phenylene, 2,chloro-5-bromo-1 ,4-phenylene, 2,chloro-5-fluoro-1 ,4-phenylene, 2,5-dlmethyl-1 ,4-phenylene, 

20 2,6-dimethyl-1 ,4-phenylene, 2,5-dicyclohexyl-1 ,4-phenylene, 2,5-diphenyl-1 ,4-phenylene, 2,5-dinitro-1 ,4-phenylene, 

2.5- dimethoxy-1 ,4-phenylene, 2,3,5-trichloro-1 ,4-phenylene, 2,3,5-trifluoro-1 ,4-phenylene, 2,3,5-trimethyl-1 ,4-phe- 
nylene, 2,3,5,6-tetrachloro-1 ,4-phenylene, 2,3,5,6-tetrafluoro-1 ,4-phenylene, 2,3,5,6-tetr£ibromo-1 ,4-phenylene, 
2,3,5,6-tetramethyl-1 ,4-phenylene; 2,3,5,6-tetraethyl-1 ,4-phenylene, 1 ,3-phenylene, 5-chloro-1,3-ph6nylene, 5-bro- 
mo-1 ,3-phenylene, 5-methyl-1 ,3-phenylene, 5-ethyl-1 ,3-phenylene, 5-cyclohexyl-1 ,3-phenylene, 5-phenyl-1,3-phe- 

25 nylene, 5-nitro-1 ,3-phenylene, 5-methoxy-1 ,3-phenylene, 2,5-dichloro-1 ,3-phenylene, 2,5-dibromo-1 ,3-phenylene, 
2,5-dibromo-1 ,3-phenylene, 2,chloro-5-bromo-1 ,3-phenylene, 2,chloro-5-fluoro-1,3-phenylene, 2,5-dimethyl-2,3-phe- 
nylene, 2,5-dimethyl-1 ,3-phenylene, 2,5-dicyclohexyl-1 ,3-phenylene, 2,5-diphenyl-1 ,3-phenylene, 2,5-dinitro-1 ,3-phe- 
nylene, 2,5-dimethoxy-1 ,3-phenylene, 2,4, 6-trichloro-1 ,3-phenylene, 2, 4,6-trifluoro-1 ,3-phenylene, 2,4,6-trimethyl- 
1 ,3-phenylene, 1 ,6-biphenylene and 2,6-naphthylene. As particularly preferred examples among these there may be 

30 mentioned 1 ,4-phenylene and 1 ,3-phenylene. 

[0046] The glass transition temperature of a fully aromatic polyimide according to the invention is 200°C or higher. 
A glass transition temperature of below 200°C is not prefen-ed because the heat resistance will be Inadequate for the 
prefen-ed mode of the semiconductor device fabrication process. There are no particular restrictions on the upper limit, 
and this includes polyimides having no observable glass transition temperature at 5-00°C or above. The glass transition 

35 temperature is calculated from the value of the dynamic loss tangent tanS which is calculated using the measured 
dynamic storage elastic modulus E' and dynamic loss elastic modulus E". 

[0047] The method of producing the fully aromatic polyimide film is not particularly restricted and may be any con- 
ventional publicly known production method. For example, as the aromatic tetracarboxylic acid component starting 
material, all or a portion of the aromatic tetracarboxylic dianhydride or aromatic tetracarboxylic acid component may 
40 be a dicarboxylic halide-dicarboxylic acid alkyI ester derivative. An aromatic tetracarboxylic dianhydride Is preferably 
used. The aromatic diamine component starting material may be an aromatic diamine or an amide acid-forming deriv- 
ative of an aromatic diamine. For example, all or a portion of the amino groups of the aromatic diamine component 
may be trial kylsilylated, or amidated with an aliphatic acid such as acetic acid. Aromatic diamines are essentially pre- 
ferred for use among these. 

45 [0048] These starting materials may be obtained by, as one example, a method of conducting polymerization reaction 
In an organic polar solvent such as N-methyl-2rpyrrolidone, dimethyiacetamide or dimethylimldazolidinone at a tem- 
perature of, for example, about -30°C to 120°C, to obtain an organic polar solvent solution of a polyamic acid orpolyamic 
acid derivative as the precursor, casting the solution onto a support or the like and then drying at, for example, about 
80-400°C and conducting heat treatment at a maximum temperature of 250-600°C for imidation reaction to obtain a 

50 fully aromatic polyimide film, or as another example, a method of using dicyclohexylcarbodiimide, or a combination of 
an aliphatic acid anhydride such as acetic anhydride with an organic nitrogen compound such as pyridine, for chemical 
cyclodehydration reaction to obtain a swelled gel film, and then stretching the gel film as desired, subjecting it to drying 
and heat treatment for a prescribed length of time to obtain a fully aromatic polyimide film (Japanese Unexamined 
Patent Publication No. 2002-179810). The method of stretching a gel film obtained by chemical dehydration reaction 

55 is a particularly preferred production method for this purpose since it allows free control of the thermal expansion 
coefficient by the stretching conditions. 
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(Thermal adhesive layer composed of a fully aromatic polyamide) 

[0049] The fully aromatic polyamide to be used for the thermal adhesive layer (C) of the invention is preferably a 
fully aromatic polyamide which has a constituent unit represented by the following formula (3): 



-C-Ai^^-C-N-Ar*"— N— 
6 6 H H (3) 

10 

wherein Ar^* and Ar^** are each independently a C6-20 aromatic group optionally containing a non-reactive substituent, 
which consists of an aromatic dicarboxyllc acid component containing Ar^a in fonnula (3) and an aromatic diamine 
component containing Ar^b in fomiula (3). Ar^a and Ar3»> In fonnula (3) above are each independently a C6-20 aromatic 
group optionally containing a non-reactive substituent. Also, examples of non-reactive substituents optionally included 

IS in Ar3a and At* in formula (3) Include alkyi groups such as methyl, ethyl, propyl and cyciohexyl, aromatic groups such 
as phenyl and naphthyl, halogens such as chloro, fluoro. and bromo^ and nitro, methoxy, ethoxy, phenoxy and the like. 
As aromatic dicarboxyllc acid components for Ar3a there may be mentioned terephthallc acid, isophthallc acid, 1 ,4-di- 
carboxynaphthalene, 1 ,5-dicarboxynaphthalene, 1 ,8-dicarboxynaphthalene, 2,6-dicarboxynaphthalene, 2,7-dicarbox- 
ynaphthalene, 2,6-dicarboxyanthracene, 2.7-dicarboxyanthracene, 1 ,8-dicarboxyanthracene, 2,4-dicarboxytoluene, 

20 2,5-dicarboxy(m-xylene), 3,3'-dicarboxybiphenyl, 2,2'-dicart)oxybenzophenone, 4,4'-dicarboxybenzophenone, 3,3'-di- 
carboxydiphenylether, 4,4'-dicarboxydiphenylether, 3,4'-dicarboxydiphenylether, 3,3"-dicarboxydiphenylmethane, 4,4'- 
dicarboxydiphenylmethane, 4,4'-dicarboxydiphenylmethane, 3,4'-dicarboxydlphenylsulfone, 4,4'-dicarboxydiphenyi- 
sulfone, 3,3'-dicarboxydiphenylsulfide, 3,4'-dicarboxydiphenylsulfide, 4,4'-dicarboxydiphenylsulflde, 4,4'-dicarboxy- 
diphenylthloether, 4,4'-dicarboxy3,3',5,5'-tetramethyldlphenylether, 4,4'-dicarboxy3,3',5,5'-tetraethyldiphenylether, 

25 4,4'-dicarboxy3,3',5,5'-tetramethyldiphenylmethane, 1 ,3-bis(3-carboxyphenoxy)b6nzene, 1 ,3-bis(4-carboxyphenoxy) 
benzene, 1 ,4-bis(3-carboxyphenoxy)benzene, 1 ,4-bis(4-catboxyphenoxy)benzene, 2,6-bis(3-carboxyphenoxy)pyrid- 
ine, 1 ,4-bis(3-carboxyphenylsulfonyl)benzene, 1 ,4-bis(4-carboxyphenylsulfonyl)benzene, 1 ,4-bis(3-carboxyphenylth- 
ioether)benzene, 1 ,4-bis(4-carboxyphenylthioether)benzene, 4,4'-bis(3-carboxyphenoxy)dlphenylsulfone, 4,4'-bis 
(4-carboxyphenoxy)diphenylsulfone, bis(4-carboxyphenyl)aminebis(4-carboxyphenyl)-N-methylaminebis(4-carboxy- 

30 phenyl)-N-phenylamin6bis(4-carboxyphenyl)phosphineoxicie, 1 ,1-bis(3-carboxyphenyl)ethane,1 ,1 -bis(4-carboxyphe- 
nyl)ethane, 2,2-bis(3-carboxyphenyl)propane, 2,2-bis(4-carboxyphenyl)propane, 2,2-bis(4-carboxy3,5-dimethylphe- 
nyl)propane, 4,4'-bis(4-carboxyphenoxy)biphenyl, bis[4-(3-carboxyphenoxy)phenyl]sulfone, bis[4-(4-carboxyph6- 
noxy)phenyl]sulfone, bis[4-(4-carboxyphenoxy)phenyl]ether, bis[4-(4-carboxyphenoxy)phenyl]methane, bis[3-methyl- 
4-(4-carboxyphenoxy)phenyl)methane, bis[3-chloro-4-(4-carboxyphenoxy)phenyl]methane, bis[3,5-dimethyl-4-(4-car- 

35 boxyphenoxy)phenyl]methane, 1 ,1-bis[4-(4-carboxyphenoxy)phenyl]ethane, 1 ,1-bis[3-methyl-4-(4-carboxyphenoxy) 
phenyljethane, 1 ,1 -bis[3-chloro-4-(4-carboxyphenoxy)phenyl]ethane, 1 ,1 -bis[3,5-dimethyl-4-(4-carboxyphenoxy)phe- 
nyl]ethane, 2,2-bis[4-(4-Garboxyphenoxy)phenyl]propane, 2,2-bis[3-methyl-4-{4-carboxyphenoxy)phenyl]propane, 
2,2-bis[3-chloro-4-(4-carboxyphenoxy)phenyl]propane, 2,2-bis[3,5-dimethyl-4-(4-carboxyphenoxy)phenyl]propane, 
2,2-bis[4-(4-carboxyphenoxy)phenyl]butane, 2,2-bis[3-methyl-4-(4-carboxyphenoxy)pheny!]butane, 2,2-bis[3,5-dime- 

40 thyl-4-(4-carboxyphenoxy)phenyi]butane, 2,2-bis[3,5-dibromo-4-{4-carboxyphenoxy)phenyl]butane, 1 ,1 ,1 ,3,3,3-hex- 
afluoro-2,2-bls(4-carboxyphenyl)propane and 1 ,1 ,1 ,3,3,3-hexafluoro-2,2-bis[3-methyl-4-{4-carboxyphenoxy)phenyl] 
propane, as well as these compounds having the aromatic nucleus substituted with halogen atoms or allcyl groups. 
[0050] Two ormore of these aromatic dicarboxyllc acid components may also be used simultaneousiy in combination. 
Examples of preferred aromatic dicarboxylic acid components are terephthallc acid and isophthaiic acid. 

45 [0051] As examples of aromatic diamine components for kr^'° there may be mentioned p-phenyienediamine, m- 
phenylenediamine, 1 ,4-diaminonaphthalene, 1 ,5-diaminonaphthalene, 1 ,8-diaminonaphthaiene, 2,6-diaminonaphtha- 
lene, 2,7-diaminonaphthalene, 2,6-diaminoanthracene, 2,7-diaminoanthracene, 1 ,8-diaminoanthracene, 2,4-^diamino- 
toiuene, 2,5-diamino(m-xylene), 2,5-diaminopyridine. 2,6-diaminopyridine, 3,5-diaminopyridine, 2,4-diaminotolu- 
enebenzldine, 3,3'-diaminobiphenyl, 2,2'-diamlnobenzophenone, 4,4'-diaminobenzophenone, 3,3'-dlaminodiphe- 

50 nylether, 4,4'-diaminodiphenylether, 3,4'-diaminodiphenylether, 3,3'-dlaminodlphenylmethane, 4,4'-diaminodiphenyl- 
methane, 4,4'-diaminodiph6nylmethane, 3,4'-diaminodiphenylsulfone, 4,4'-diaminodiphenylsulfone, 3,3'-diamin- 
odiphenylsulfide, 3,4'-diaminodiphenylsulfide, 4,4'-diaminodiphenylsulfide: 4,4'-diaminodiphenyithioether, 44'-diami- 
no-3,3',5,5'-tetramethyldiphenylether, 4,4"-diamino-3,3",5,5'-tetraethyldiphenylether, 4,4'-diamino-3,3',5,5'-tetrameth- 
yldiphenylmethane, 1 ,3-bis(3-aminophenoxy)b6nzene, 1 ,3-bis(4-aminophenoxy)benzene, 1 ,4-bis(3-aminophenoxy) 

55 benzene, 1 ,4-bis(4-aminophenoxy)benzene, 2,6-bis(3-aminophenoxy)pyridine, 1 ,4-bis{3-aminophenylsulfonyl)ben- 
zene, 1 ,4-bis(4-aminophenylsuifonyl)benzene, 1 ,4-bis(3-aminophenylthioether)benzene, 1 ,4-bis(4-aminophenyith- 
ioether)benzene, 4,4'-bis(3-aminophenoxy)diphenylsulfone, 4,4'-bis(4-aminophenoxy)diphenyisuifone, bis(4-ami- 
nophenyl)aminebis(4-aminophenyl)-N-methylaminebis(4-aminophenyl)-N-phenylaminebis(4-aminoph6nyl)phosphin- 
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eoxide, 1 ,1 -bis(3-aminophenyl)ethane, 1 ,1 -bis(4-aminophenyl)ethane, 2,2-bis(3-aminophenyl)propane, 2,2-bis(4-ami- 
nophenyl)propane, 2,2-bis(4-amino-3,5-dimethylphenyl)propane, 4,4'-bis(4-aminophenoxy)biphenyl, bis[4-(3-ami- 
nophenoxy)phenyl]sulfone,bis[4-{4-aminophenoxy)phenyl]sulfone,bis[4-(4-aminophenoxy)phenyl]ether,bls[4-(4-ami- 
nophenoxy)phenyl]methane, bis[3-methyl-4-(4-aminophenoxy)phenyl]methane, bis[3-chloro-4-(4-aminophenoxy) 
phenyl]methane, bis[3,5-dimethyl-4-(4-aminophenoxy)phenyl]methane, 1 ,1 -bis[4-(4-aminophenoxy)phenyl]ethane, 
1 ,1 -bis[3-methyl-4-(4-aminophenoxy)phenylJethane, 1 ,1-bis[3-chloro-4-(4-aminophenoxy)phenyl]ethane, 1 ,1-bis 
[3,5-dimethyl-4-(4-aminophenoxy)phenyl]ethane, 2,2-bis[4-(4-aminophenoxy)phenyl]propane, 2,2-bis[3-methyl- 
4-(4-aminophenoxy)phenyl]propane, 2,2-bis[3-chloro-4-(4-aminophenoxy)phenyl]propane, 2,2-bis[3,5-dimethyl- 
4-{4-aminophenoxy)phenyl]propane, 2.2-bis[4-(4-aminophenoxy)phenylj3Utane, 2,2-bis[3-methyl-4-(4-aminophe- 
noxy)phenyl]butane, 2,2-bis[3,5-dimethy(-4-(4-aminophenoxy)phenyl]biitane, 2,2-bis[3,5-dibromo-4-(4-aminophe- 
noxy)phenyl]butane, 1,1,1 ,3,3,3-hexafluoro-2,2-bis(4-aminophenyl)propane and 1,1,1 ,3,3,3-hexafluoro-2,2-bis[3-me- 
thyl-4-(4-aminophenoxy)phenyl]propane, as well as these compounds having the aromatic nucleus substituted with 
halogen atoms or alky! groups. Two or more of these aromatic diamine components may also be used simultaneously 
in combination. 

[0052] Examples of preferred aromatic diamine components include p-phenylenediamine, m-phenylenediamine, 
3,4'-diaminodiphenylether, 4,4'-diaminodiphenylether and 1 ,3-bis(3-aminophenoxy)benzene. A more preferred aro- 
matic diamine component Is m-phenylenedlamlne. That is, the preferred fully aromatic polyamide Is one wherein for- 
mula (3) above consists solely of the constituent unit represented by the following formula (3-1). 




(3-1) 



[0053] The process for producing the thennal adhesive layer (C) comprising a fully aromatic polyamide according 
to the invention is not particularly restricted, and any conventional publicly known production process may be employed. 
For example, the thermal adhesive layer (C) comprising a fully aromatic polyamide may be produced using a polymer 
solution after polymerization, or after isolation of the polymer and redissolution in a solvent. An organic polar solvent 
such as N-methyl-2-pyn-olldone, N,N-dimethylacetamide or N,N-dimethylformamide Is preferred as the solvent, but 
strong acidic solvents such as concentrated sulfuric acid, concentrated nitric acid or poiyphosphoric acid may also be 
used. Inorganic salts such as calcium chloride, magnesium chloride, lithium chloride, lithium nitrate or the like may 
also be added to the aromatic polyamide solution as dissolving aids if desired. The polymer concentration of the solution 
Is preferably about 1 -60 wt% and more preferably 3-40 wt%. 

[0054] The polymer solution prepared in the manner described above is cast onto a base material (A) comprising a 
fully aromatic polyimide film or an adherend made of an inorganic material (B), and dried to drive off the solvent. 
[0055] The casting method may be a method based on die extrusion, a method using an applicator, or a method 
using a coater. 

There are no particular restrictions on the temperature of the polymer solution during casting, but it is preferably selected 
so that the viscosity of the polymer solution is between 30 and 20,000 Poise. The viscosity is more preferably 50-2000 
Poise. 

[0056] The drying method to drive off the solvent may be drying by hot air heating, vacuum heating, infrared heating 
or microwave heating, but heat drying with hot air is prefen-ed. The drying temperature may be 30-400»C, preferably 
40-350°C and more preferably TO-SOCC. 

[0057] The thickness of the thennal adhesive layer (C) comprising a fully aromatic polyamide according to the in- 
vention is preferably in the range of 0.1-1000 nm. At less than 0.1 nm, precise bonding cannot be achieved with the 
adherend (B) made of the inorganic material, and the contact surface of the contact bonding apparatus will need to 
have a precise flatness and smoothness, as a lack of precise flatness and smoothness will tend to result in bonding 
spots. At greater than 2000 nm, heat transfer will be impeded during attachment with the adherend (B) composed of 
the inorganic material, and therefore time will be required for temperature transfer, thereby reducing productivity. 
[0058] The surface roughness of the thennal adhesive layer (C) comprising a fully aromatic polyamide according to 
the invention is not particularly restricted, but the value of the surface roughness (Rt) is preferably in the range of 
0.01-100 (im. At less than 0.01 jxm, the solvent will not penetrate as easily during impregnation of the solvent for 
release, thus often hampering release, and at greater than 100 (xm, precise bonding cannot be achieved with the 
adherend (B) made of the inorganic material, often result In bonding spots. 
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(Laminate 1' composed of adhesive sheet layer and inorganic material) 

[0059] When the adhesive sheet composed of a base material (A) comprising a fully aromatic polyimide film, the 
laminate of the invention is a laminate (I') composed of a base material (A) comprising a fully aromatic polyimide film 
5 with a glass transition temperature of 200°C or above and an inorganic material (B), the laminate being characterized 
in that, when the base material (A) and a silicon wafer adtierend are laminated, the base material (A) exhibits the 
following property: 

(a') A peel strength of 0.1-100 N/m at the Interface between the base material (A) and silicon wafer upon thenno- 
10 compression bonding for 1 5 minutes at 370°C, 5.0-6.0 MPa. 

[0060] With a peel strength of less than 0.1 N/m, It will not be possible to achieve adequate adhesive force for transit 
through the semiconductor device fabrication steps, and the semiconductor chip will tend to fall off from the board 
during the process. 

IS [0061] Here, the peel strength is the value obtained by preparing a 1 cm-wide sheet-like adhesive body themnocom- 
pression bonded with a silicon wafer adherend for 15 minutes at 370°C, 5.0-6.0 MPa, determining the average pull 
force (N) from a force-clamp travel distance curve across a peel length of at least 100 mm, subtracting the initial 25 
mm, measured at a pull speed of about 300 mm/min at 25°C, and calculating the value per 1 m width (N/m). 
[0062] Here, the base material (A) Is preferably a fully aromatic polyimide which has a constituent unit represented 

20 by the following formula (1 ): 




30 wherein Ar'' Is 1 ,4-phenylene which may optionally contain a non-reactive substituent. 

[0063] Preferred for the base material (A) are fully aromatic polylmldes which have 30-70 mole percent of a constit- 
uent unit represented by fonnula (1) above and 70-30 mole percent of a constituent unit represented by the following 
fomiula (2): 



O O 




wherein At^a and ArSb are each independently a C6-20 aromatic group optionally containing a non-reactive substituent. 
[0064] Also, the base material (A) preferably comprises a fully aromatic polyimide having an imide group density 
45 (eq./kg) of between 5.5 eq./kg and 6.9 eq./kg, where the Imlde group density Is calculated according to the following 
formula (4). 

[0065] Imide group density (eq./kg) = 2x1 000/[molecular weight per constituent unit] 

[0066] The base material (A) comprising a fully aromatic polyimide film and the inorganic material (B) may be ther- 
mocompression bonded at a temperature of 1 80-600°C and a pressure of 0.001 -1 000 MPa for a period from 0.1 second 

50 to 48 hours, to obtain a laminate (1'). 

[0067] The conditions for bonding including temperature, pressure and time may be controlled as desired depending 
on the materials and combinations in the adhesive sheet and adherend used. The temperature for the thennocom- 
pression is in the range of 180-600°C, preferably in the range of 180-550°C and more preferably in the range of 
1B0-500°C: The pressure for the themiocompression is in the range of 0.001-1000 MPa and preferably in the range 

55 of 0.01-100 MPa, in temis of the average pressure applied overall between the adhesive sheet and adherend. If the 
pressure is less than 0.001 MPa it will not be possible to achieve adequate bonding, while if the pressure is higher 
than 100 MPa, the adherend may experience damage. 

[0068] The thermocompression holding time is in the range of 0.1 second to 48 hours, because If it is shorter than 
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0.1 second the adhesive force is inadequate, malting it difficult to obtain a laminate with stabilized adhesive force. A 
time of longerthan 48 hours will lower productivity. The thermocompression holding time Is more preferably in a range 
from 1 second to 24 hours. 

[0069] After the temperature has been increased during thermocompression and the prescribed pressure has been 
5 applied for the prescribed period of time for bonding, pressurization may be continued for a fixed time at room temper- 
ature for, cooling, or alternatively, after increasing the temperature and applying the prescribed pressure for the pre- 
scribed period of time for bonding, the temperature may be maintained for a fixed time with the pressure removed. 

(Laminate I composed of adhesive sheet layer and inorganic material) 

[0070] When the adhesive sheet composed of a base material (A) comprising a fully aromatic polyimide film and a 
thermal adhesive layer (C) comprising a fully aromatic polyamide having a glass transition temperature of 200-500°C, 
the laminate of the invention Is a laminate (I) having an inorganic material (B) further laminated on the thermal adhesive 
layer (C) of the adhesive sheet, and therefore being composed of a base material (A) comprising a fully aromatic 

15 polyimide film, the thermal adhesive layer (C) and the inorganic material (B) laminated in that order 

[0071 ] The base material (A) comprising a fully aromatic polyimide film may be thermocompression bonded with the 
inorganic material (B), via the thennal adhesive layer (C) comprising a fully aromatic polyamide having a glass transition 
temperature of 200-500"'C, at a temperature of 1 80-600°C and a pressure of 0.001 -1 000 ly^Pa for a period from 0.1 
second to 1 hour, to obtain the laminate (1). 

so [0072] The conditions for bonding including temperature, pressure and time may be controlled as desired depending 
on the materials and combinations in the adhesive sheet and adherend used. The temperature for the thermocom- 
pression is in the range of 180-600''C, preferably in the range of 180-550°C and more preferably in the range of 
180-500°C. The pressure for the thennocompression is in the range of 0.001-1000 MPa and preferably In the range 
of 0.01 -1 00 M Pa, in temis of the average pressure applied overall between the adhesive sheet and adherend. if the 

25 pressure Is less than 0.001 MPa It will not be possible to achieve adequate bonding, while if the pressure is higher 
than 100 MPa, the adherend may experience damage. 

[0073] The thenriQcompression holding time is in the range of 0.1 second to 1 hour since thennocompression can 
be accomplished in a short time by provision of the thennal adhesive layer. If the time is shorter than 0.1 second the 
adhesive force is inadequate, making it difficult to obtain a laminate with stabilized adhesive force. The thennocom- 
30 pression holding time is more preferably in a range from 1 second to 30 minutes. 

[0074] After the temperature has been increased during thennocompression and the prescribed pressure has been 
applied for the prescribed period of time for bonding, pressurization may be continued for a fixed time at room temper- 
ature for cooling, or aitematlvely, after increasing the temperature and applying the prescribed pressure for the pre- 
scribed period of time for bonding, the temperature may be maintained for a fixed time with the pressure removed. 

35 

(Inorganic material) 

[0075] The inorganic material (B) according to the invention is one comprising at least 60 vol% of an inorganic com- 
pound. As examples of inorganic compounds there may be mentioned metals such as aluminum, iron, silicon, germa- 

40 nium and carbon, barium titanate, potassium titanate, nitrides such as titanium nitride, aluminum nitride and boron 
nitride, zirconium oxide, aluminum oxide, ceramics such as Cerasin by Mitsubishi Gas & Chemical Co., or glass, but 
semiconductor metals such as silicon and gennanium are preferred, and silicon wafers are more preferred. These 
Inorganic materials and inorganic material adherends may be In the form of crosses, meshes, inorganic sintered bodies, 
porous bodies, panels, sheets, films or the lii<e, but porous bodies, panels and sheets are prefen-ed. This therefore 

4s includes inorganic material adherends such as, for example, sheets made of carison/epoxy composites produced from 
prepregs, or composites of sintered porous ceramics with epoxy resins. 

[0076] The thickness of the Inorganic material of the adherend is not partlculariy restricted but in most cases Is 
preferably in the range of 1-2000 ^m. At less than 1 |xm, greater precision of the contact bonding apparatus will be 
required for bonding with the adhesive sheet, often making It difficult to accomplish regular, uniform bonding with the 
50 bonding surface. In addition, the resulting mechanical strength will not be sufficient for contact bonding, and therefore 
breakage will often occur during contact bonding. At greater than 2000 \im, heat transfer will be Impeded during at- 
tachment with the adhesive sheet, and therefore time will be required for temperature transfer, thereby reducing pro- 
ductivity. 

55 (Laminated bodies 11,11' moreover comprising to-be-treated layer (D) and organic protective layer (E)) 

[0077] The invention also provides a laminate (11) comprising a to-be-treated layer (D), an organic protective layer 
(E), a base material (A) comprising a fully aromatic polyimide film, a thennal adhesive layer (C) and an Inorganic 
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material (B), laminated in that order. 

[0078] The invention further provides a laminate (!!') composed of a to-be-treated layer (D), an organic protective 
layer (E), a base material (A) comprising a fully aromatic polylmide film having a glass transition temperature of 200°C 
or above and an inorganic material (B), laminated in that order. 
5 [0079] The to-be-treated layer (D) is not particularly restricted so long as it can be bonded with the organic protective 
layer (E) described below by some method, but a preferred application according to the invention is for a semiconductor 
board subjected to circuit part fonnatlon steps Including introduction of Impurities. The Inorganic material 

(B) In this case is preferably a holding substrate. 

10 

[0080] The organic protective layer (E) is used for the purpose of protecting the to-be-treated layer (D). When the 
to-be-treated layer (D) is a semiconductor board subjected to circuit part fomiation steps Including introduction of 
impurities, it is preferred to use apolyimide, fluorinatedpolyimide, polyorganohydridosilane, polysiloxane, polysiloxane- 
modified polyimide, polyphenylene, polybenzyl, polyaryl ether or the like, and more preferably a polysiloxane-modified 
15 polyimide. 

[0081 ] The laminating method for the.laminate is not particularly restricted, but the adhesive sheet and the adherend 
may be laminated at room temperature, with heat and pressure as necessary. As laminating methods there may be 
mentioned press bonding using a hot press machine or a vacuum press machine, and bonding with rollers. 
[0082] For example, in the case of press bonding using a hot press machine, a protective sheet made of a metal 

20 such as stainless steel, iron, titanium, aluminum or copper, or an alloy thereof, a film made of a heat resistant polymer 
such as a fully aromatic polyimide and/or fully aromatic polyamide, and/or a resin in the form of fibers or the like made 
of such a heat resistant polymer, may be sandwiched between the top plate of the hot press machine and the adhesive 
sheet and adherend, at a thickness which does not inhibit heat transfer, as a buffering material so that the pressure 
reaches throughout the entire bonding surface. 

25 [0083] The conditions for bonding including temperature, pressure and time may be controlled as desired depending 
on the materials or combinations in the adhesive sheet and adherend used for bonding. A suitable temperature for the 
bonding Is in the range of 180-600°C, preferably in the range of 180-550°C and more preferably In the range of 
180-500°C. The pressure for the bonding is in the range of 0.001-1000 MPa and preferably in the range' of 0.01-100 
IVlPa, in temis of the average pressure applied overall between the adhesive sheet and adherend. If the pressure is 

30 less than 0.001 MPa it is not possible to achieve adequate bonding, while if the pressure is higherthan 1 00 MPa, the 
adherend may suffer damage. 

[0084] the holding time for bonding is preferably in the range of 0.1 second to 48 hours. If It Is shorter than 0.1 
second, the adhesive force is inadequate, making it difficult to obtain a laminate with stabilized adhesive force. A time 
of longer than 48 hours will lower productivity. The holding time for bonding is more preferably in a range from 1 second 
35 to 24 hours. Thermal bonding can be accomplished in a short time by provision of the thermal adhesive layer. 

[0085] After the temperature has been increased during bonding and the prescribed pressure has been applied for 
the prescribed period of time for bonding, pressurization may be continued for a fixed time at room temperature for 
cooling, or alternatively, after increasing the temperature and applying the prescribed pressure forthe prescribed period 
of time for bonding, the temperature may be maintained for a fixed time with the pressure removed. 

40 

(Process for production of laminate IV) 

[0086] The invention further provides a process for production of a laminate (IV) characterized in that, after a to-be- 
treated layer (D), an organic protective layer (E), a base material (A) comprising a fully aromatic polyimide film having 
45 a glass transition temperature of 200''C or above and an inorganic material (B) are laminated and thermocompression 
bonded in that order, the exposed surface of layer D is subjected to thinning treatment to produce layer D' and obtain 
a laminate (111) composed of layer D', layer E, layer A and layer B, after which the interface between layer E and layer 
A is released to obtain a laminate (IV) composed of layer D' and layer E. 

[0087] The thermal adhesive layer (C) comprising a fully aromatic polyamide having a glass transition temperature 
so of 200-500°C preferably exists between the base material (A) and the inorganic material (B). The thermal adhesive 
layer (C) comprising a fully aromatic polyamide preferably has a constituent unit represented by the following fonnula 

(3-1). 




'(3-1) 
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